Culex mosquitoes are vectors of Lymphatic filariasis and control of these diseases using synthetic chemical insecticides such as Pyrethroids results in development of resistance by the mosquitoes and polluting the ecosystem. This research was aim at evaluating the adulticidal potent against Culex mosquitoes. The results of dichloromethane extracts shows that, Cymbopogon citratus, Mentha piperita and Ocimum citriodorum contained the highest number of phytochemicals four (4) each, followed by Lamium pupureum and Zingiber officinale having three (3) the last extracts having the least phytochemicals is Senna occidantalis which contains only two (2). The results of the adulticidal bioassay of the extracts shows that Cymbopogon citratus exhibited the highest adulticidal activities against the Culex mosquitoes tested at the LC percentage mortality was recorded highest at the highest concentration by 10mg/ml (74%) and 5mg/ml (43%). The mean average mortality and standard error were also recorded at 21.7±0.47, 18.5±3.01 and 10.7±1.37 respectively. From these results, it can be concluded that, the adulticidal activity of an ext Cymbopogon citratus extract was an excellent potentials for controlling Culex mosquitoes. Therefore we recommend that it should be used to control Culex mosquito in the affected areas.
INTRODUCTION
Botanical phytochemicals with adulticidal, larvicidal and pupicidal potential are now given due attention and are recognized as potent alternative insecticides to replace the synthetic insecticides in mosquito control programs due to their excellent performance both in the field and laboratory (Mehlhorn 2005) . The uses of naturally occurrin compounds from plant sources have shown promise to be used as commercial insecticides, such as pyrethrins, rotenone, nicotine and toosendani (Devand, 1997; Koul and Walia, 2009) . have been known to cause serious diseases such as malaria, Japanese encephalitis, filariasis, yellow fever. These diseases remain the major sources of illness and death in developing countries. Such vector borne diseases contribute to the major economic lost in the tropical and subtropical countries (Ghosh et al., 2012; Kundu et al., 2013) . are one of the haematophagous insects in the group of arthropods and they transmit parasites and pathogens which continue to have devastating impact on human beings (Service, 1983) .
Among these diseases however, lymphatic filariasis transmitted by Culex quinquefasciatus infects 80 million people annually of which 30 million cases exist in seriously chronic infection.
quinquefasciatus is a worldwide vector that also causes bancroftian filariasis in the tropical and subtropical countries. Filariasis transmitted by Wucheria bancrofti (Cobbald), is a helminth Botanical phytochemicals with adulticidal, larvicidal and pupicidal potential are now given due attention and are recognized as potent alternative insecticides to replace the synthetic insecticides in mosquito grams due to their excellent performance both in the field and laboratory (Mehlhorn et al., compounds from plant sources have shown promise to be used as insecticides, such as azadiractin, ne, nicotine and toosendani (Devand, 1997; Koul and Walia, 2009 (NICD, 1990) . Another serious disease transmitted by mosquitoes is Japanese encephalitis (JE) which is caused by outbreaks that occurs often in 14 Asian countries with more than 3,060 million people at the high risk of the infection (Sabesan, 2003) . This disease is a major public health problem which draws concerns due to its high epidemic potential, high case of fatality and neuropsychiatric sequel among peoples that survives the disease. The annual incidence and mortality estimates for JE are 30,000 10,000, respectively, (Solomon, 2004 diseases and the control of these diseases using synthetic chemical insecticides such as Pyrethroids results in development of resistance by the mosquitoes and polluting the ecosystem. This research was aim ials of dichloromethane extracts of some selected plant leaves the phytochemical screening analysis of the dichloromethane extracts shows that, Cymbopogon citratus, Mentha piperita and Ocimum the highest number of phytochemicals four (4) each, followed by Lamium pupureum and Zingiber officinale having three (3) the last extracts having the least phytochemicals is Senna occidantalis which contains only two (2). The results of the adulticidal oassay of the extracts shows that Cymbopogon citratus exhibited the highest adulticidal 211.703mg/ml. The 20mg/ml (87%), followed by 10mg/ml (74%) and 5mg/ml (43%). The mean average mortality and standard error were also recorded at 21.7±0.47, 18.5±3.01 and 10.7±1.37 respectively. From these results, it can be ract depends on the solvent used in the extraction. Cymbopogon citratus extract was an excellent potentials for controlling Culex mosquitoes. Therefore we recommend that it should be used to control Culex mosquito in the affected areas.
and develops in the lymph glands and vessels by lymph obstruction. In India alone microfilaria (mf) and nineteen million people suffer from filarial disease serious disease transmitted by culex Japanese encephalitis (JE) which is caused by outbreaks that occurs often in 14 Asian countries with more than 3,060 million people at the high risk of the infection (Sabesan, 2003) . This or public health problem which draws concerns due to its high epidemic potential, high case of fatality and neuropsychiatric sequel among peoples that survives the disease. The annual incidence and mortality estimates for JE are 30,000-50,000 and espectively, (Solomon, 2004) . Hence, there is urgent need for providing other ways of controlling which will be safe to the ecosystem. Therefore, this research is a way forward in providing alternative control measures of mosquitoes using
The six plant species were obtained along Yahaya oad and Kano State Polytechnic garden junction Gwale Local Government, Kano State. Nigeria. And were epartment of Plant Sciences, http://dx.doi.org/10.4314/bajopas.v10i2.6 
Plant Leaves Preparation Extract
The plants leaves were washed with tap water and dried in an oven 30-60 0 C. The dried plant leaves were grinded into powder using electric blender and stored in dark air tight containers and stored at room temperature until use (Ajaegbu et al., 2016) 
Extraction of the Plant Materials
The powdered plant leaves were extracted separately with 25ml/100g of Dichloromethane using Soxhlet apparatus by Sonification. Whatman No.1 filter papers were used to filter the extracts. The extracted plants leaves were dried and stored under normal room temperature at 30 0 C until bioassay (Sukumar et al.,
1991)

Mosquitoes Samples Collection
Culex mosquitoes were collected at various breeding sites within the study area at different locations namely: Sewage at Bayero University Kano girls hostel, Haurar wanki and Haurar shanu road side Sewages along BUK road, Gwale local government, Kano State according to (WHO, 1982) .
Rearing Mosquitoes
White plastic container with wide mouth covered with a rubber mesh sized 1"by 4cm were used to rear the Culex mosquitoes in the Postgraduate laboratory, Biological sciences Department Bayero University, Kano. The larvae were fed with yeasts powder at a ratio of 3:1. Adults were provided with 10% sucrose solution (WHO, 1982) .
Phytochemical Screening
The Phytochemical screening of the extracts were conducted in the Department of Biochemistry Laboratory Bayero University Kano, for the detection of the presence of the following secondary metabolites Anthroquinones, Steroids,Terpenoids, Saponins, Tannins, Flavonoids, Alkaloid, Soluble starch (Murugan et al., 2012) .
Adulticide Bioassay
The adulticidal bioassay was conducted at Central laboratories complex, Bayero University, Kano. The adulticidal activity of the six experimental plants leaves Dichloromethane extracts were evaluated following the WHO standard (WHO, 2006) . Two and half millilitre (2.5ml) of the test concentrations of 5, 10 and 20mg/ml were impregnated into No.1 Whattsman filter paper (12 x 15cm) at four (4) replicates and an empty No.1 Whattsman filter paper (12 x 15cm) were used as control. The leaves extracts impregnated papers were air dried for 5-10 minutes and then inserted into the exposure tube in the WHO test kit. Twenty five (25) 2-5 day old blood starved female Culex quinquifasciatus mosquitoes were introduced into the holding tube and held for 5-10 minutes to acclimatize. The Culex mosquitoes were then transferred by gentle blowing from the holding tube into the exposure tube and allowed to stand for one (1) hour. The mosquitoes were then transferred back to the holding tube to recover for 24 hours. A pads of cotton soaked with 10% glucose solution were placed on the mesh screen to feed the recovering mosquitoes. At the end of the 24 hours recovery period, the numbers of death mosquitoes were recorded and the percentage mortalities were also calculated.
Statistical Analysis
The adult mosquito mortality data were subjected to probit analysis of calculating LC 50 , LC 90, mean and Standard error (S.E) at 95% using SPSS version 20.0 Result with P<0.05 was considered to be statistically significant.
RESULTS
Phytochemical Screening of Ethanol Plant Extract
The analysis of the phytochemicals contained in the dichloromethane extracts screened (Table 2) , shown the occurrence of eight (8) phytochemicals in the six extracts. Across all the extracts, the number of phytochemicals presents ranges from (4 to 2). The result further shown that C. citrates, M. Piperita, and O. citriodorum contains the highest number of phytochemicals (4) in each, with C. citrates containing (terpenoids, saponins, Tennins and alkaloids), M. Piperita having (saponins, tannins, flavonoids and alkaloids) while O. citriodorum having (saponins, tannins, flavonoids and alkaloids). The extract having the least phytochemicals was S. occidentalis which contains only (2) includes (tannins and alkaloid). The remaining are L. purpureum and Z. officinale with both having (3) each. L. purpureum contained (Saponins, Tannins and alkaloids) while Z. Officinale having (tannins, flavonoids and alkaloids). The result of the probit analysis of the adulticidal activities of the dichloromethane extracts shown that Cympodogon citratus exhibited the highest adulticidal activities against the Culex mosquito tested at the LC 50 5.721mg/ml and LC 90 211.703mg/ml, the percentage mortality was recorded highest at the higher concentration 20mg/ml (87%), followed by 10mg/ml (74%) and 5mg/ml (43%). The mean average mortality and standard error were also recorded at 21.7±0.47, 18.5±3.01 and 10.7±1.37 respectively.
Mentha piperita was recorded second potent extract at the LC 50 20.174mg/ml and LC 90 418.214mg/ml, the percentage mortality was highest at the higher concentration 20mg/ml (48%), 10mg/ml (42%) and 5mg/ml (26%) with average mean mortality and standard error as 12.0±1.68, 10.5± 0.95 and 6.5±1.19, these results are in comparison with the other four (4) plants extracts, among which is Senna occidentalis which recorded the LC 50 90.759mg/ml and LC 90 835.541mg/ml with the percentage mortality was highest at the higher concentration 20mg/ml (17%), 10mg/ml and least at the lower concentration 5mg/ml (3%). The mean average mortality and the standard error were recorded at 4.2±1.31, 3.5±0.86 and 0.7± 0.25. The Ocimum citriodorum recorded the LC 50 272.006 and LC 90 31972.3 the percentage mortality was highest at the higher concentration of 20mg/ml (24%), 10mg/ml (19%) and 5mg/ml (14%). The mean average mortality was 6.0±0.81, 4.7±0.47 and 3.5±0.28 respectively.
These results were slightly greater than the result obtained in Lamium puperium with the LC 50 132.715 and LC 90 3427.019
and the percentage mortality obtained at the higher concentration 20mg/ml (23%), 10mg/ml (15%) and 5mg/ml (10%). The mean average mortality was at 5.7±1.10, 3.7±1.03 and 2.5±0.64 respectively.
Zingiber officinale also recorded LC 50 611.969 and LC 90 66648.413. Percentage mortality was least at the higher concentration 20mg/ml (17%), followed by10mg/ml (14%) and 5mg/ml (9%). The mean average mortality and the standard error are at 4.2±0.25, 3.5±0.28 and 2.25±0.47 respectively. The result of the adulticidal bioassay of the M. piperita dichloromethane extract in this study was in agreement with the findings of the work of Yang et al., (2005) . And the adulticidal activities of Cympodogon citratus dichloromethane in this study was in agreement with the result obtained by Annick et al. (2013) who tested various essential oils including C. citrates against An. gambiae "kisumu" and found the mortality rate of the An. gambiae "Kisumu" varies from 72.5% at lower dose of 0.0% w/w and increased with the increase in dosage. At 0.50%, the mortality reached 100% for C. citrates.
Similarly, it's also in agreement with the result of the findings of other workers (Karunamoorthi and Ilango 2010; Justin et al., 2011 and Sharaby, 2011) . The activity of this plant in this work could be attributed to the number of phytochemicals found in the plant extract However, the number of the phytochemical are less compare to the total number of the phytochemiocals tested but the high activity might be due to the high quantity of the Secondary metabolites found.
The result of the adulticidal activities of Ocimum citriodorum dichloromethane extracts was in agreement with the findings of the study by Bhagai Similarly, the low activity (32%) (24%) observed this plant might be due to the concentration used, (20mg/ml) highest, but when high concentration is used this plant could give a high activity. This claim was in agreement with the finding of the work which reported that the extracts of O. Sanctum at 200mg was found to have stopped the post embryonic development of the insect larvae. The low activity of dichloromethane extract of S. occidentalis adulticidal bioassay in this could be attributed to the few number of phytochemical (2) extracted in the plant as earlier mentioned. It might also due to the low quantity of the secondary metabolites.
The result of the Lamium Purpureum dichloromethane extracts in this study was not in agreement with findings of Jones et al. (2012) : which stated that the extracts of L. amplexicaule and L. purpureum had no phytotoxic potential against fire ants. Therefore, the activity observed in the Lamium purpurium ethanol extract in this study as opposed to the previous study could be due to the insects tested. (Culex quinquefasciatus and fire ant)Therefore, other research should be conducted to test the activity of this plant extract against the two insects.
The result of Z. officinale dichloromethane extracts was in agreement with the findings of the study by Veena et al., (2005) who found that the Essential oils of Zingiber officinale and Rosmarinus officinalis were effective as ovicidal and repellent and not effective in adulticidal activities against mosquito vectors.
CONCLUSION AND RECOMMENDATION
In this research the findings reveals that the phytochemicals present in a given extracts depends on the solvents used in the extraction processes which is responsible for the bioactivity of the extract against Culex mosquitoes as it was observed in Cymbopogon citrates and other extracts used in this study. Therefore it can be concluded that C. citratus dichloromethane extracts possess insecticidal potentials. Hence, we recommend it to be used as potential bioinsecticide against Culex mosquitoes at a higher concentration of 20mg/ml in the endemic endemic areas. 
